in vitro has also failed to identify kinases which extensively phosphorylate NF-H in vivo. We wished, therefore, to address the issues of NF-H assembly and phosphorylation inside living cells and were fortunate to be provided with a fibroblast cell line (1, 929) was soluble, i.e. not incorporated into the cytoskeleton.
Our results indicate that NF-H is able to form filaments in the absence of its usual partner IF proteins (NF-I, and NF-M). The co-localization of these filaments with the endogenous vimentin network strongly suggests co-assembly of type IV 
Introduction
Analysis of human cataractous lenses has shown that both opacification and decreased dry weight are associated with increased levels of lens calcium [ 11. Furthermore, human cataractous lenses with a high internal calcium content show evidence of rapid protein turnover in culture, while normal lenses and low-calcium cataracts do not [2] . Both opacification and protein loss can be inhibited in osmotically stressed bovine lenses in culture by preventing calcium entry [ 31.
The calcium-activated neutral protease, calpain (EC 3.4.22.17) which is very active against cytoskeletal proteins [4] , is present in the lens [5] . Calpain may therefore be implicated in the breakdown of the ordered structure of the lens during opaci fication.
Since specific and cell-penetrating inhibitors of calpain are not available for use in whole-lens incubation experiments, changes in the cytoskeletal proteins in cultured lenses with high levels of internal calcium have been compared with changes induced by incubating isolated proteins from the same source with exogenous calpain and calcium. atomic absorption spectrophotometry [ 31 and the cytoskeletal proteins were extracted from the remainder. Cytoskeletal proteins were also prepared from fresh lenses. Initial buffer extraction was performed in the presence of 1 mM-EGTA/l mM-EDTA, 10 pM-N-ethylmaleimide, 200 ,LAMphenylmethanesulphonic acid and 5 ,uM-E-64 to prevent proteolysis during preparation. The cytoskeletal proteins were extracted from the washed pellet with 8 M-urea. Such urea-soluble fractions from fresh lenses (1 mg) were incubated alone, with 1.2 mM-Ca2+, with 1 unit of calpain (80 kDa subunit, Sigma Chemical Co., Poole, Dorset), or with calpain and Ca2+. Aliquots were removed from the reaction mixture and further reaction was prevented by addition of PAGE sample buffer. Proteins from all experiments were separated by PAGE [7] and stained using colloidal Coomassie Blue G250 [8] . Gels were scanned by laser densitometer ( 1, -Pharmacia Ultroscan XL) and data handling was by GelScan XI, version 2.1 ( 1 2 3 Pharmacia, Milton Keynes, U.K.). Individual proteins were identified by immunoblotting after transfer [9] to Immobilon polyvinylidene fluoride (PVDF) membranes (Millipore).
Methods
Bovine lenses were dissected and cultured, as described previously [ 31, in EMEM without serum.
The calcium concentration of the medium was 1.9 mM. The calcium ionophore A23187 was added to the medium at 1 x 1 0 -h~ to induce an increase in lens calcium. Media were changed daily and assayed for protein content by an adaptation of the method of Bradford [6] . Part of the outer cortex of each lens was assayed for calcium content by Abbreviation used: EMEM, Earle's Minimal Essential Medium.
Results and discussion
Control lenses remained perfectly clear in culture [3] , while the outer cortex of lenses treated with the ionophore A23187 was fully opaque by the eighth day of culture. Protein loss to the medium during 24h preculture was 35.2f6.0 pg/ml of medium per lens ( n = 12). In control lenses ( n = 4) the rate of loss fell steadily as culture proceeded, and by day 6 was below the level of detection of the assay. Total Ca2+ in the outer cortex of these lenses was 0.33k0.02 mM after 8 days. The lenses cultured in A23 187 ( n = 8) showed a similar rate of protein loss Volume 19
